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(54) Paperboard feeding apparatus 

(57) The present invention relates to a lead edge 
type paperboard feeding apparatus suitable for a box 
making machine for corrugated board sheets and the 
like, and more particularly, provides a paperboard feed- 
ing apparatus provided with delivery rolls which deliver 
paperboards (1 ) piled up between a front guide (2) and 
a backstop (3) are delivered successively from the low- 



est layer, comprising a mechanism which, when the di- 
mension of above-mentioned paperboard reaches a 
predetermined length and longer, above-mentioned 
backstop is made to vary (ascend and descend or in- 
cline) automatically interlocking with the variation in 
length (or interlocking step-wise at a predetermined ra- 
tio), or an indexing unit which is able to set a start timing 
or a stop timing of feeding selectively. 
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Description 

The present invention relates to a lead edge type 
paperboard feeding apparatus applied to a box making 
machine for corrugated board sheets and the like. 5 

(1) Fig. 8 is an explanatory view for explaining op- 
eration of a conventional paperboard feeding apparatus 
of lead edge type, and Fig. 9 and Fig. 10 are explanatory 
views for explaining nonconformity of the conventional 
feeding apparatus. In general, a feeding section of a box 
making machine for corrugated board sheets is an unit 
in which corrugated board sheets 1 piled up on a feeding 
table 16 are delivered successively one sheet at a time 
from the lowest layer through delivery rolls 4. 

In the figure, a backstop 3 is constructed so as to 
be able to move longitudinally (between 3 and 3') on the 
feeding table 16 and to be fixed at any position corre- 
sponding to a length in feeding direction of the corrugat- 
ed board sheets 1 . The corrugated board sheets 1 which 
are charged from a preprocess not shown drop when 
they abut against a front guide 2, and is piled up suc- 
cessively between the backstop 3 and the front guide 2. 
Further, a plurality of delivery rolls 4 are provided under 
the lowest layer sheet 1a in a state of projecting slightly 
above the feeding table 1 6. Besides, the inside of a suc- 
tion box 6 is connected with a vacuum pump or a suction 
blower 8 through a duct 7. 

In above-described construction, the suction box 6 
is brought into an almost sealed state by covering the 
upper surface of the suction box 6 with the lowest layer 
sheet 1a so as to form a negative pressure region inside 
by operating above-mentioned suction blower 8, there- 
by to function so as to increase a frictional force Fo be- 
tween the lowest layer sheet 1a and the delivery rolls 4. 
On the other hand, a frictional force F caused by the 
weight (direct pressure) of sheets which are piled up 
above a sheet 1 b at the second step is generated on the 
top surface of the lowest layer sheet 1a, and the lowest 
layer sheet 1a is delivered by the difference between 
frictional forces generated on the top surface and the 
under surface of the sheet (delivery force applied to the 
sheet f = Fo - F), and is delivered further to a down- 
stream process (printing section) by means of rotation 
so as to be put between field rolls 5a and 5b provided 
downstream. 

In a conventional feeding apparatus described 
above, a gap at a lower end of the front guide 2 is set 
so as to be a little wider than the thickness of the paper- 
board 1 by means of a gap adjusting means not shown. 
Since the height of the tip of the paperboard 1 from the 
top surface of the feeding table 16 varies depending on 
the degree of a deformed state of the paperboard 1 such 
as a warping state (upward warping, downward warp- 
ing) and a curved state, it has been required to readjust 
the gap every time such deformation occurs. Furth r, in 
case above-mentioned gap is inappropriate, e.g., when 
the gap is small with respect to upward warping defor- 
mation quantity as shown in Fig. 4 for instance, the tip 



of the sheet 1a collides with the lower end portion of the 
front guide 2. Furthermore, in a deformed state as de- 
scribed above, the negative pressure in the suction box 
6 is not increased by the fact that outside air inflows from 
the gap at the tip of the sheet 1a, the frictional force Fo 
between the lowest layer sheet 1a and the outer periph- 
eral surfaces of the delivery rolls 4 becomes smaller, 
and the sheet delivery force f is decreased. There has 
been a problem that such a tendency becomes more 
conspicuous as the sheet dimension gets longer since" 
it almost corresponds to warping deformation quantity 
of the sheet. 

Further, when the gap at the lower end portion of 
the front guide 2 is set wide against sheet deformation 
(upward warping) in view of above-mentioned noncon- 
formity, a phenomenon of feeding two sheets is gener- 
ated in such a manner that the sheet 1b at the second 
step which is to be delivered in the next place is deliv- 
ered simultaneously with the lowest layer sheet 1 a to be 
delivered when non-deformed sheets are piled up as 
shown in Fig. 5. 

As described above, in a conventional feeding ap- 
paratus, these unstable factors remain and drift in feed- 
ing timing (unevenness of drift quantity) occurs easily, 
which has caused deterioration of quality such as vari- 
ation of printing positions in a following process. Fur- 
thermore, there has been a problem that, when a sheet 
delivery trouble such as a feeding mistake (two sheets 
feeding for instance) is generated, the machine has to 
be stopped to cope with the trouble, thus decreasing 
productivity remarkably. 

Thus, a conventional feeding apparatus has not 
been provided with a function that deformed (warped 
upwardly or warped downwardly) paperboard can be 
delivered surely by having the paperboards engage with 
a delivery means. As a result, such a method that those 
deformed sheets are piled up on a table after correcting 
the warping deformation manually to some extent, or a 
feeding speed is reduced has been adopted. In such a 
method, however, correction not only takes time, but al- 
so complete correction is impossible. In a paperboard 
having a long dimension in particular, unevenness of 
warping deformation quantity is large, and variety of de- 
fective sheets of paper board are produced easily by a 
feeding mistake (such as two sheets feeding, no deliv- 
ery and unevenness of feed timing). Further, the ma- 
chine had to be stopped sometimes for repair of the 
worst trouble, and serious unstable factors such as de- 
terioration of quality and productivity remained. 

(2) Fig. 1 1 and Fig. 1 2 are explanatory views for ex- 
plaining construction and function (operation timing) of 
conventional feeding apparatus which have been pro- 
posed in Specifications of US Patent No. 4614335, No. 
4681311 and No. 4828244. As shown in Fig. 11, a feed- 
ing apparatus of this type is constructed in such a man- 
ner that corrugated board sheets 1 03 piled up on a feed- 
ing table 102 are made to pass through a gap formed at 
a lower end portion of a front guide 104 by the rotation 
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of delivery rolls 105 so as to deliver one sheet at a time 
downstream successively from the lowest layer sheet 
103a. Further, a suction box 106 connected with a suc- 
tion blower 108 through a duct 107 is provided at a po- 
sition under a part of the corrugated board sheets 103. 5 
The suction box 106 is brought into an almost sealed 
state by covering an upper adsorbing surface with 
above-mentioned lowest layer sheet 103a, and a nega- 
tive pressure region is formed inside by the action of the 
suction blower 108 ( thereby to function so as to increase io 
a f rictional force Fo between the lowest layer sheet 1 03a 
and the delivery rolls 105 which are delivery means. 

Further, in a delivery roll 105 section, a receiver 
board 110 which is disposed at a gap portion of the dis- 
posed delivery rolls 105 and in which a relative height '5 
from an outer peripheral surface of the rolls 105 is var- 
iable is provided. This receiver board 110 has the lowest 
layer sheet 103a which comes in contact with the deliv- 
ery rolls 105 by vertical ascent and descent attached 
and released, and functions to descend the sheet 1 03a 20 
below a sheet pass-line so that the outer peripheral sur- 
faces of the delivery roils 105 and the under surface of 
the sheet come in contact with each other thereby to 
apply a rotating delivery force and ascends the sheet 
103a conversely thereby to cut off the delivery function 2s 
of the delivery rolls 105. 

Now, above-mentioned corrugated board sheet 103 
is delivered between downstream feed rolls 109a and 
109b by means of the operation of a delivery force f = 
F c - F generated onto the sheet at a frictional force Fo 30 
between the lowest layer sheet 103a and the delivery 
rolls 1 05 and a frictional force F between the lowest layer 
sheet 103a and the sheet 103b at the second step, and 
is delivered further to a following printing process by the 
rotation so as to be put between the feed rolls 1 09a and 
109b. 

Fig. 12 shows the operation of the delivery roll 105 
and the receiver board 110 along the axis of ordinate 
against a machine feeding period (axis of abscissa). The 
corrugated board sheet 103a comes in contact with the 
delivery roll 105 by the descent of the receiver board 
110, and is transferred by the accelerated rotation (pe- 
ripheral speed) of the delivery roll 105. When transfer of 
the corrugated board sheets 1 03 is taken over at a point 
where the accelerated rotation coincides with the pe- 
ripheral speed of the downstream feed rolls 109a and 
109b, the transfer function is released by the ascent of 
the receiver board 110 at almost the same timing. Be- 
sides, the delivery roll 1 05 continues to rotate and stops 
at a point O a after making one rotation. In the delivery 
of the next sheet 103b after one cycle is completed, the 
delivery roll 105 is rotated again after descending the 
receiver board 110, thereby to deliver the sheet 103b 
downstream as described previously. By repeating the 
same operation successively thereafter, it is set so that 
piled up corrugated board sheets 1 03 are delivered suc- 
cessively from the lowest layer sheet. 

A conventional feeding appiaratus described above 



is constructed and functions as described above, how- 
ever, there has been such a problem as follows. That is, 
since it is constructed so that an ascent timing of the 
receiver board 110 which keeps contact with the delivery 
roils 1 05 for sheet delivery is always fixed (no correcting 
function) against a descent timing. Therefore, when the 
dimension of the corrugated board sheet 1 03 gets long- 
er, the increased frictional force (sliding resistance) F 
between the lowest layer sheet 1 03a and the sheet 1 03b 
at the second step is entirely borne by rotation with sup- 
porting between downstream feed rolls 109a and 109b, 
which produces a main cause for delay of feed timing. 
Further, there has been such a problem that the relative 
timing of the start timing (rotation start timing) of the de- 
livery rolls 105 cannot be altered, but feeding slippage 
(unevenness of slippage quantity) varies whenever load 
conditions such as machine speed, weight of piled up 
sheets (length, number of piled up sheets) and sheet 
material (coefficient of friction) are varied, thus causing 
troubles in post-processes in addition to printing. 

Accordrngly, it has been required to provide a mark 
positioning means (unit) in each unit in order to correct 
slippage of feed timing in a following process. Further, 
above-mentioned problem has not only increased de- 
fective paper generating quantity, but also caused to 
lower productivity remarkably coupled with frequent or- 
der changes. 

in a conventional paperboard feeding apparatus 
constructed as described above, the ascent timing of the 
receiver board which separates contact between a 
sheet and delivery rolls which are delivery means of the 
sheet cannot be altered, but a rear lower surface of the 
lowest layer sheet slides while in contact with the receiv- 
er board when the sheet dimension gets longer. Thus, 
the delivery resistance is increased, and delay in feed 
timing has been caused. Further, feeding slippage 
quantity (drastic unevenness of feed timing) varies eve- 
ry time load conditions such as machine speed, sheet 
weight (height and length of piled up sheets) and sheet 
material are varied, thus it has been required to perform 
mark setting for all the printing colors each time in a fol- 
lowing process such as a printing section. 

(3) When another conventional feeding apparatus 
is described with reference to Fig. 13 to Fig. 15, Fig. 13 
to Fig. 15 are explanatory views for explaining a con- 
struction of a conventional feeding apparatus of lead 
edge type and nonconformity in the apparatus, and Fig. 
1 2 is an explanatory diagram for explaining an operation 
timing of the lead edge feeder. The structure of a con- 
ventional feeding apparatus will be described briefly 
hereafter. As shown in Fig. 13, a feeding apparatus of 
the present type is constructed so that corrugated board 
sheets 203 piled up on a feeding table 224 are delivered 
downstream one sheet at a time successively from a 
lowest layer sheet 203a through a gap formed at an low- 
er end portion of a front guide 201 by the rotation of de- 
livery rolls 204 provided under a sheet pass-line. A duct 
225 is arranged under the corrugated board sheets 203 
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of this apparatus, and a suction box 206 connected with 
a suction blower 226 through the duct 225 is provided 
at a location under a part of the corrugated board sheets 
203. The suction box 206 is brought into an almost 
sealed state by covering an upper adsorbing surface s 
with above-mentioned lowest layer sheet 203a, thus 
forming a negative pressure region inside by the oper- 
ation of a suction blower 226, and functions so as to in- 
crease a frictional force Fo between the lowest layer 
sheet 203a and delivery rolls 204 which are delivery 10 
means. 

A receiver board 205 in which a relative height po- 
sition with respect to the outer peripheral surfaces of 
rolls 204 is variable is provided at a delivery roll 204 sec- 
tion through holes formed at locations corresponding to is 
the rolls 204. This receiver board 205 is constructed so 
that it may be ascended and descended, and detaches 
the under surface of the lowest layer sheet 203a which 
comes in contact with the delivery rolls 204 by ascent 
and descent of the receiver board 205. The receiver 20 
board 205 applies a rotational delivery force of the de- 
livery rolls 204 by having the receiver board 205 de- 
scend from the sheet pass-line with respect to the sheet 
203a, and has the receiver board 205 ascend converse- 
ly so as to cut off delivery function of the sheet 203a by 25 
the delivery roils 204. Now, with above-mentioned struc- 
ture, the corrugated board sheet 203 is subject to an 
interaction of a frictional force f = Fo - F generated on 
the sheet by the difference between a frictional force Fo 
generated between the lowest layer sheet 203a and the 30 
delivery rolls 204 and a frictional force F generated be- 
tween the lowest layer sheet 203a and the sheet 203b 
at the second step. The sheet 203a is delivered by this 
force inbetween downstream feed rolls 207a and 207b, 
and delivered further to a following printing process P 35 
by rotation while being supported by the feed rolls 207a 
and 207b. 

Next, an operation (function) of above-mentioned 
conventional feeding apparatus will be described. Fig. 
1 2 shows the operation of the delivery rolls 204 and the *o 
receiver board 205 taken along an axis of ordinate 
against paperboard feeding period (axis of abscissa). 
As shown in the figure, the corrugated board sheet 203a 
comes in contact with the delivery rolls 204 by the de- 
scent of the receiver board 205 and is transferred by *s 
accelerated rotation (peripheral speed), and the transfer 
thereof is taken over at a point O-, where the rotation 
coincides with the peripheral speed Vo of the down- 
stream feed rolls 207a and 207b. The delivery rolls 204 
lose transfer function by the ascent of the receiver board so 
205 simultaneously with the taking over, and the delivery 
rolls 204 continue to rotate thereafter and stop at a point 
0 2 after one rotation. When a next sheet 203b is deliv- 
ered after completion of one cycle, the delivery rolls 204 
are rotated again after descending the receiver board ss 
205 so as to deliver the sheet 203b downstream. It is 
set so that piled up corrugated board sheets 203 are 
delivered successively from the lowest layer sheet side 



by repeating above-mentioned operation successively 
thereafter. 

The illustrated conventional feeding apparatus is 
constructed and functions as described above, and has 
such problems as follows. 

That is to say, because of a structure that the ascent 
timing of the receiver board 205 which interrupts the 
contact between the delivery rolls 204 and the sheet 203 
for the purpose of sheet delivery is always constant (no 
correcting function) with respect to the descent timing, 
the increased frictional force (sliding resistance) F be- 
tween the lowest layer sheet 203a and the sheet 203b 
at the second step has to be borne entirely by the rota- 
tion while being held by downstream feed rolls 207a and 
207b as the dimension of the corrugated board sheet 

203 gets longer, thus causing such a serious problem 
that the feed timing is delayed. 

Further, as shown in Fig. 15, feeding slippage (un- 
evenness of slippage quantity) is generated every time 
load conditions such as machine speed, weight of piled 
up sheets (length, number of piled up sheets) and sheet- 
material (coefficient of friction) are varied, thus resulting 
in troubles frequently in a post-process such as printing. 
Fig. 14 shows variation of a distance x from a front end 
of a sheet to the printing start position 0 on above-men- 
tioned load conditions. There is a tendency that the big- 
ger the load becomes (Aq -> A 2 ) against reference set- 
ting load condition Aq, the shorter above-mentioned x 1 
becomes, and, in contrast with this, the smaller the load 
reduces (Aq -> A n ), the longer the distance x 2 becomes. 
Such a tendency is generated by the fact that frictional 
forces F and Foon the top surface and the under surface 
of the lowest layer sheet 203a are varied by load varia- 
tion, and the slippage quantity between the delivery rolls 

204 and the lowest layer sheet 203a is varied. With this, 
relative positional relationship between the corrugated 
board sheet 203 and a printing plate 222 on a plate cyl- 
inder 221 in a printing section P varies, thus causing that 
a printing position slips fore and aft in the flow direction 
of the sheet 203. Besides, Fig. 1 5 shows above-men- 
tioned tendency in the concrete, and shows a case 

in which the feed timing is delayed with respect to a dis- 
tance x 0 to an ideal printing start position and a case x 2 
in which the feed timing is too early, respectively. 

It has been heretofore required to provide a mark 
positioning means (unit) in each unit for the purpose of 
correcting slippage of the feed timing in a downstream 
printing process in order to eliminate such nonconform- 
ity. However, since feed slippage quantity as described 
above is not fixed, but is different for each sheet in many 
cases, only the correction in the printing process has not 
been satisfactory. Furthermore, above-described prob- 
lems have caused not only to increase defective paper 
board generating quantity, but also to lower productivity 
remarkably coupled with frequent order changes. 

As described with respect to above-mentioned re- 
lated art, there has been such a serious problem in a 
paperboard feeding apparatus which has been availa- 
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ble so far that unevenness of the sheet delivery timing 
caused by slippage quantity variation between a sheet 
and delivery rolls which are delivery means of the sheet 
is large, thereby to deteriorate the product quality (ac- 
curacy). In other words, feeding slippage (large uneven- 
ness in feed timing) is generated every time the load 
conditions such as machine speed, sheet weight (piled 
up height and length of the sheets) and sheet material 
are varied, and it has been required to perform mark po- 
sitioning each time in a following process such as a print- 
ing section. 

It is an object of the present invention which has 
been made in view of such circumstances to provide a 
paperboard feeding apparatus in which above-men- 
tioned problems have been solved. 

The gist of the present invention in order to achieve 
above-mentioned objects is as stated in the following 
items (1 ), (2) and (3). 

(1) A paperboard feeding apparatus provided with 
delivery roils which deliver paperboards piled up be- 
tween a front guide and a backstop are delivered suc- 
cessively, from the lowest layer, comprising a mecha- 
nism which, when the dimension of above-mentioned 
paperboard reaches a predetermined length and longer, 
above-mentioned backstop is made to vary (ascend and 
descend or incline) automatically interlocking with the 
variation in length or; interlocking step-wise at a prede- 
termined ratio. 

As to the operation thereof, it is possible to have a 
front end portion of a corrugated board sheet approach 
to and engage with the upper surface of a suction box 
by having a rear end side of the corrugated board sheet 
ascend corresponding to the sheet length. It is thus pos- 
sible to adsorb the under surface at the front end portion 
of deformed (warped upwardly) or curved corrugated 
board sheet along an upper sheet suction surface of the 
suction box stably, and also possible to increase a fric- 
tional force between delivery rolls and an under surface 
of the lowest layer sheet. Accordingly, sheet delivery 
can be made surely cojointly with transfer effects of an 
intermediate conveyor belt and rolls, and that working 
accuracy in a downstream process such as printing is 
increased since feed timing becomes accurate. 

Since the present invention is constructed as de- 
scribed above, and a mechanism of raising a rear end 
portion of a sheet corresponding to the length of a cor- 
rugated board sheet is provided, it is easy to have the 
under surface at the front portion of a paperboard ad- 
here closely to the upper surface of the suction box even 
for a deformed sheet (particularly upward warping), thus 
stabilizing (making sure) the suction force. Further, 
since it is possible to have the under surface of the sheet 
come into contact with the delivery rolls stably, the de- 
livery force is increased, thus making it possible to re- 
duce unevenness of feed timing. As a result, it is possi- 
ble to increase a machine operation rate and also to aim 
at improvement of quality (working accuracy) in a fol- 
lowing process such as printing. 



(2) A paperboard feeding apparatus composed of 
delivery rolls which deliver paperboards piled up be- 
tween a front guide and a backstop from a lowest layer 
successively and a receiver board which releases en- 
s gagement (contact) between the lowest layer sheet and 
the outer peripheral surfaces of the delivery rolls by as- 
cent and descent, comprising an indexing device con- 
structed so that the rotation start timing of delivery rolls 
may be set freely and selectively in order to determine 
10 the start timing of feeding. 

As to the operation thereof, the receiver board is 
made to ascend after delivery at a predetermined angle, 
the contact between the delivery rolls and the lowest lay- 
er sheet is released, and the delivery rolls are stopped 
is with speed reduction, thus keeping them waiting in that 
state. On the other hand, the receiver board descends 
after the delivery rolls stop to rotate, and stops in a state 
that a following sheet is made to come in contact with 
peripheral surfaces of the delivery rolls. Further, it is 
20 possible to set the start timing of feeding freely fore and 
aft and selectively by means of the indexing unit and to 
correct print slippage in a downstream process. Further, 
since it is possible to set the acting time of the delivery 
rolls corresponding to the sheet length, variation of a 
25 frictional force applied to the lowest layer sheet is re- 
duced and slippage of feed timing disappears. 

As described above, according to the present in- 
vention, it is possible to set the start (initial rotation) tim- 
ing of the delivery rolls which are delivery means of pa- 
30 perboards optionally by means of an indexing unit, and 
to correct slippage of printing positions in a downstream 
process. Further, the acting time of the delivery rolls cor- 
responding to the sheet length can be set by phase ad- 
justment of a cam for receiver board action (ascent and 
35 descent). Therefore, variation of the frictional force ap- 
plied to the lowest layer sheet is reduced, and slippage 
of feed timing disappears. Furthemore, since load con- 
ditions such as machine speed, paperboard weight, pa- 
perboard material and sheet length are inputted, and 
40 above-described setting can be made through a control 
unit, feed timing can be controlled automatically. Fur- 
ther, correction (various setting) of feed timing in keep- 
ing with order changes can be made simply and accu- 
rately, thus making it possible to aim at improvement of 
45 productivity and quality. 

(3) A paperboard feeding apparatus provided with 
delivery rolls which deliver paperboards piled up be- 
tween a front guide and a backstop successively from 
the lowest layer, characterized in that an endless belt 
so with a claw for abutting against the paperboard fixedly 
attached on an outer surface thereof is disposed, such 
a feed timing remedy means that above-mentioned claw 
portion located always on a straight line with respect to 
paperboard travelling direction drives the endless belt 
55 for feeding is provided, and furthermore, a control unit 
which computes and controls the driving speed of 
above-mentioned timing remedy means based on the 
feeding speed of above-mentioned feeding apparatus 
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is provided, on the downstream of the feeding appara- 
tus. 

As to the operation thereof, the tips of paperboards 
delivered in an uneven state fore and aft in the travelling 
direction by variation of load conditions such as machine s 
speed, weight of piled up sheets, sheet materialand 
sheet length are damped once by a claw fixedly at- 
tached to the endless belt, and the paperboards can be 
delivered by releasing the claw at a predetermined tim- 
ing corresponding to a following process (printing). 10 
Since it is possible to deliver downstream in a state that 
slippage (unevenness) of the delivery timing from a 
feeding section is remedied accurately with the above, 
it has become possible to improve working accuracy 
such as printing position remarkably. *s 

As described above, according to the present in- 
vention, it is possible to deliver to a following process 
after correcting unevenness of feed timing which has 
been a problem of a conventional feeding apparatus by 
means of a remedy unit installed downstream. As a re- 20 
suit, it is possible to aim at improvement of quality such 
as appearance and accuracy in working such as print- 
ing. Further, various activities for coping with troubles 
such as defective printing are no longer required and 
machine operation rate is increased, thus making it pos- 2s 
sible to aim at improvement of productivity. Further- 
more, according to the present invention, it is possible 
to correspond to paperboards having great variety of 
specifications, and such effects that production (prod- 
uct) range is expanded may be expected. 30 

Fig. i is a side view for explaining a structure of a 
paperboard feeding apparatus showing a first em- 
bodiment of the present invention; 
Fig. 2 is an explanatory view for explaining the f unc- 35 
tion of the paperboard feeding apparatus; 
Fig. 3 is a side view of a lead edge type feeding 
apparatus provided with a feeding slippage correc- 
tion unit on a paperboard feeding apparatus show- 
ing a second embodiment of the present invention; 40 
Fig. 4 shows explanatory diagrams for explaining 
the function (operation' timing) of the lead edge 
feeder; 

Fig. 5 (a) is a plan view showing a schematic con- 
struction of the present feeding apparatus, and Fig. 45 
5 (b) is a front view thereof; 

Fig. 6 is a side view showing a schematic construc- 
tion of a feed timing remedy unit provided on a box 
making machine for corrugated board sheets show- 
ing a third embodiment of the present invention; so 
Fig. 7 is an explanatory diagram for explaining the 
function (operation timing) of the feeding section; 
Fig. 8 is a side view for explaining a structure of a 
conventional paperboard feeding apparatus; 
Fig. 9 and Fig. 10 are side views showing noncon- ss 
formity phenomena of a conventional paperboard 
feeding apparatus; 

Fig. 11 is a side view of a conventional lead edge 



type feeding apparatus; 

Fig. 1 2 is an explanatory diagram of the operation 
timing of the conventional lead edge feeder; 
Fig. 1 3 is a side view of a conventional lead edge 
type feeding apparatus; and 
Fig. 1 4 and Fig. 1 5 are explanatory drawings for ex- 
plaining feeding delay in a conventional feeding ap- 
paratus. 

Embodiments of the present invention will be de- 
scribed hereafter with reference to the drawings. 

(The First Embodiment) 

Fig. 1 and Fig. 2 show a first embodiment of the 
present invention. Fig. 1 is an explanatory view of a 
schematic construction of a paperboard feeding appa- 
ratus, and Fig. 2 is an explanatory view for explaining 
the function of the apparatus, in which dashed lines 
show a conventional sheet state. 

Now, the paperboard feeding apparatus shown in 
Fig. 1 is a lead edge feeder which is constructed in such 
a manner that paperboards 1 are charged and piled up 
between a front guide 2 which is constructed to ascend 
and descend corresponding to the thickness of a paper- 
board 1 and in which a gap quantity at a lower end por- 
tion thereof may be set variably and a backstop 3 that 
is able to be set by moving fore and aft corresponding 
to the length of piled up paperboards 1, and the paper- 
board 1 is delivered inbetween downstream feed rolls 
5a and 5b from the lowest layer 1a successively by a 
frictional force Fo of peripheral surfaces of delivery rolls 
4 and the rotation thereof. This apparatus has such a 
structure that the height H and the inclination 6 of above- 
mentioned backstop 3 vary automatically interlocking 
with variation in length when the paperboard dimension 
reaches a predetermined length and longer. A combina- 
tion mechanism of a cam, a link, an air pressure mech- 
anism and the like is thinkable as a variable mechanism 
for the height and the inclination of the backstop 3, 
which, however, is not limited thereto. Besides, a nu- 
meral 6 in the figure denotes a suction box, and a neg- 
ative pressure region is formed in side the box 6 by a 
suction force of a suction blower 8 connected through a 
duct 7. Thus, the suction box 6 functions so as to have 
the under surface at the front end portion of the lowest 
layer sheet 1 a come into contact with the peripheral sur- 
faces of the delivery rolls 4 with a predetermined pres- 
sure. Besides, the function of the suction box 6 is similar 
to that of a well-known type which has been described 
in above-mentioned conventional exemplification. 

Further, 9 denotes an endless belt (intermediate 
conveyor) which winds around a gear 11 engaged with 
a gear 10 of a conventional apparatus, a pulley 12 fix- 
edly attached to the gear 1 1 , guide pulleys 1 3a and 1 3b 
and a tension pulley 14 and travels synchronously with 
a peripheral speed of the delivery rolls 4. This endless 
belt 9 may be substituted by disposing rolls 15 which 
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rotate synchronously with the peripheral speed of the 
delivery rolls 4, and functions so as to increase a deliv- 
ery force f of the sheet by coming into contact with the 
lowest surface at the rear end portion of a long corru- 
gated board sheet and driving it to rotate. 

Next, the operation of the present feeding appara- 
tus will be described with reference to Fig. 2. A corru- 
gated board sheet laat the lowest layer which has been 
deformed (warped upwardly) in a conventional feeding 
apparatus is piled up on a feeding table 16 in such a 
state as shown with a dashed line in the figure. Accord- 
ingly, a gap having approximately v shape formed by 
warping of the corrugated board sheet 1a is produced 
on the top surface of the suction box 6, and outside air 
inflows therein freely It is impossible to increase the 
sheet suction force by negative pressure because of the 
air inflow (or it takes time for adsorption). Thus, the f ric- 
tional force Fo of the delivery rolls 4 becomes small, and 
a delivery force f applied to the sheet becomes weak. 
Further, a tip hits against the lower end of the front guide 
2, thus making downstream delivery impossible for the 
sheet 1 having large deformation quantity as shown in 
Fig. 2 (b). 

The present embodiment is characterized in that, 
by having the rear end side of the corrugated board 
sheet 1 ascend corresponding to the sheet length as 
shown with a solid line in Fig. 2 (b), and front end portion 
of the sheet is made to approach and to be adsorbed to 
the top surface of the suction box 6 in view of above- 
mentioned conventional nonconformity With this, it is 
possible to increase the frictional force Fo between the 
lowest layer sheet 1a and the peripheral surfaces of the 
delivery rolls 4. Thus, the sheet delivery force f is stabi- 
lized (increased), thereby not only to make feeding se- 
cure, but also to increase the accuracy of feed timing. 
Further, repair work on sheet deformation which has 
been performed manually becomes no longer required 
by means of above-mentioned function. 

(The Second Embodiment) 

A second embodiment of the present invention will 
be described hereafter with reference to the drawings. 
Fig. 3 thru Fig. 5 are explanatory views of a schematic 
construction and a function of a paperboard feeding ap- 
paratus installed on a box making machine for corrugat- 
ed board sheets. In those figures, a backstop 101 in a 
feeding section is constructed so that it moves forward 
and rearward on a feeding table 1 02 and it may be fixed 
at an optional position corresponding to the length of a 
charged corrugated board sheet 1 03 in feeding direction 
as shown in Fig. 3. The corrugated board sheet 103 
charged in a pre-process (apparatus) not shown abuts 
against a front guide 1 04 and drops, and is piled up suc- 
cessively betw en the front guide 104 and the backstop 
101. A plurality of delivery rolls 105 are provided in a 
state of projecting slightly above the feeding table 102 
under the piled up lowest layer sheet 103a. 



Further, the inside of a suction box 106 is commu- 
nicated with a suction blower 108 through a duct 107. 
The suction box 106 is brought into an almost sealed 
state with an upper suction port (hole) covered by the 

5 lowest layer sheet 1 03a. The lowest layer sheet 1 03a is 
drawn downward by the action of the suction blower 1 08 
so as to increase the frictional force Fo with the delivery 
rolls 105 in contact. On the other hand, a frictional force 
F caused by the weight (direct pressure) of the sheets 

10 piled up above a sheet 1 03b at the second step is gen- 
erated on the lowest layer sheet 103a. The lowest layer 
sheet 1 03a is delivered through a gap formed at the low- 
er end of the front gu ide 1 04 by the difference in frictional 
forces generated on the top surface and the under sur- 

is face thereof (delivery force f = Fo - F generated on the 
sheet), and delivered further to a printing section P in a 
following process by the rotation while being supported 
by feed rolls 109a and 109b provided downstream. 
110 denotes a receiver board, and a plurality of 

20 holes are formed at locations corresponding to a deliv- 
ery roll 105 group disposed in a zigzag form on a plane 
of the receiver board 110 as shown in Fig. 5 (a). The 
receiver board 110 is supported through an elevating 
unit R so that the relative height position with respect to 

25 the upper peripheral surfaces of the rolls 105 may be 
variable. Further, the elevating unit R is provided with a 
cam drive shaft 111 which rotates once per one cycle of 
feeding operation repeated successively. The cam drive 
shaft 111 is provided with an ascending cam 113 which 

30 may be set at an optional angle through an indexing unit 
1 1 2 and a descending cam 1 1 4 which is fixed to the cam 
drive shaft 111 and rotates at the same timing, and is 
constructed so that the release timing (feeding stop op- 
eration timing) of the lowest layer sheet 103a with re- 

35 spect to the delivery rolls 105 may be set freely. 

An indexing unit 115 which adjusts the rotation start 
timing of the delivery rolls 1 05 functions so as to set the 
feeding initial timing while correcting the timing fore and 
aft through a well-known speed change gear 116. Fur- 

40 ther, the indexing unit 112 which sets the ascent timing 
of above-mentioned receiver board 110 optionally and 
the indexing unit 115 which sets the rotation start timing 
of the delivery rolls 1 05 optionally may be operated man- 
ually, but may also be set automatically to a timing which 

45 concurs with conditions through feedback control by in- 
putting data such as machine speed (theoretical feeding 
speed of the paperboard), weight of piled up paper- 
boards (direct pressure), paperboard materia!(coeffi- 
cient of friction) and size (width x length) of paperboard 

so to a predetermined control unit C. 

Next, a control method of a lead edge type paper- 
board feeding apparatus in the present embodiment will 
be described. Fig. 4 is an explanatory view for explaining 
the function (operation timing). Fig. 4 (a) shows an as- 

55 cent and descent timing of the receiver board 110 and 
Fig. 4 (b) shows a peripheral speed v of the delivery rolls 
105 which drives to rotate intermittently for a rotation 
angle (axis of abscissa) 9 of the cam drive shaft 111 
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which rotates once per one cycle of feeding operation. 
When this is described briefly, the receiver board 110 is 
made is descend, and the lowest layer sheet 103a is 
delivered to have it come into contact with the peripheral 
surfaces of the rolls 105. Thereafter, the delivery rolls s 
1 05 are rotated with acceleration, and the tip of the cor- 
rugated board sheet 103 delivered in a state of synchro- 
nizing with peripheral speeds of downstream feed rolls 
109a and 109b is made to be held inbetween the feed 
roils 109a and 109b. Furthermore, the delivery rolls 105 to 
are rotated at the same speed for a predetermined pe- 
riod of time. With this, a sheet delivery load acting on 
the feed roll 1 09 is reduced. 

Next, contact between the delivery rolls 1 05 and the 
sheet 1 03a is released by ascending the receiver board is 
1 1 0 after delivery at a predetermined angle (length), and 
the delivery rolls 105 are stopped with speed reduction 
and kept waiting in that state. On the other hand, the 
receiver board 110 descends after the delivery rolls 105 
are stopped to rotate, and is stopped in a state that the 20 
sheet 1 03b is brought into contact with the outer periph- 
eral surfaces of the delivery rolls 105. Above-described 
operation is repeated successively thereafter, and piled 
up sheets are delivered from the lowest layer sheet one 
sheet at a time. 2s 

The operation is performed as described above as 
a basic function of a feeding apparatus, but the following 
function is added further to the feeding apparatus of the 
present embodiment. Namely, the feeding start timing 
can be selectively set in a freely movable manner fore 30 
and aft as shown with a dashed line in Fig. 4 (b) by 
means of the equipped indexing unit 115, and the re- 
ceiver board ascent timing (paperboard feeding stop 
timing) can be selectively Act freely as shown with a bro- 
ken line in Fig. 4 (a) by means of the indexing unit 112. 35 
As a result, positional dislocation in the sheet travelling 
direction in a following printing process can be corrected 
accurately in the feeding section, thus making it possible 
to manufacture products of high quality. 

Incidentally,- since it is possible that variety of con- 40 
ditions related to fore and aft slippage of the sheet feed 
timing, i.e., data such as above-mentioned machine 
speed, weight of piled up paperboards, and paperboard 
quality are inputted, thus setting the operation of the in- 
dexing units 112 and 115, it is possible to always main- *s 
tain an ideal feed timing after correction. Accordingly, it 
is possible to cope with frequent order changes auto- 
matically and promptly. Besides, a large variety of meth- 
ods may be thinkable with respect to operation timing 
and the like of respective sections. so 

(The Third Embodiment) 

A third embodiment of the present invention will be 
described hereafter with reference to the drawings. Fig. ss 
6 and Fig. 7 show an embodiment of a feed timing rem- 
edy unit installed on a box making machine for corru- 
gated board sheets, wherein Fig. 6 is a schematic block 



diagram thereof and Fig. 7 is an explanatory diagram of 
the function. In Fig. 6 and Fig. 7, a basic structure of a 
lead edge type paperboard feeding apparatus provided 
with delivery rolls 204 which deliver paperboards 203 
piled up between a front guide 201 and a backstop 202 
one sheet at a time successively from the lowest layer 
and also with a receiver board 205 and the like which 
ascends and descends at a predetermined timing 
through a driving unit not shown and interrupt contact 
between the lowest layer sheet 203a and the outer pe- 
ripheral surfaces of the delivery rolls 204, and the func- 
tion of a suction box 206 installed thereunder are similar 
to those that have been described with respect to above- 
described related art. Hence, detailed description there- 
of will be omitted herein. 

Now, the present embodiment relates to a remedy 
unit which reforms front ends of paperboards delivered 
through the feeding apparatus so as to coincide with a 
predetermined timing, and delivers these paperboards 
to a following process, and the structure (construction, 
function) thereof will be described hereafter. 

As shown in Fig. 6, at locations opposing to each 
other on the upper and lower sides of a sheet pass-line 
to downstream feed rolls 207a and 207b of a conven- 
tional feeding apparatus R, one set or a plurality sets of 
feed rolls 208, 209 and 210 are disposed. Pulleys 211 
and 212 are fitted rotatably to the shafts of the feed rolls 
208b and 209b, respectively, and a pulley 213 is fitted 
at a location under the feed roll 209b. A synchronizing 
pulley 214 is attached fixedly to a part of a supported 
shaft of the pulley 213. The synchronizing pulley 214 
and a synchronizing pulley 216 fixedly attached at a 
shaft end of a motor 215 are connected with each other 
by means of a synchronizing belt 217 wound around 
both pulleys. The motor 215 is constructed so that the 
rotational speed may be optionally set variably with a 
servomotor and the like by an instruction signal from a 
control unit 21 8 computed based on the speed of a feed- 
ing motor or the delivery rolls 204 and the like. Besides, 
it is preferable that the endless belt speed is operated 
in accordance with a preset speed diagram (Fig. 7). 

Hereupon, an endless belt 220 is wound around 
above-mentioned pulleys 211,212 and 213, and a claw 
219 which is constructed so that the forward end of the 
paperboard abuts against thereto is fitted to the endless 
belt 220. A plurality of belts are provided in parallel in 
the endless belt 220 in a machine width direction, but 
they may be formed in one piece of belt at the central 
position in point of function. 

A feed timing remedy unit K of the present embod- 
iment being constructed as described above, the corru- 
gated board sheet 203 which has been delivered from 
the feeding apparatus R is delivered to the printing sec- 
tion P in the following process after the travel timing is 
corrected by the remedy unit K, and then, printing is ap- 
plied at an objective position by the rotation while being 
supported between a printing plate 222 wound around 
a plate cylinder 221 and an impression cylinder 223 sim- 
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ilarly to a conventional type. 

Next, the function will be described with reference 
to Fig. 7. Fig. 7 is an action timing diagram, in which an 
ascent and descent timing of the receiver board 205, a 
peripheral speed V of the delivery rolls 204 which drive 
to rotate intermittently and a travelling speed V of the 
endless belt 220 with a claw installed on the timing rem- 
edy unit K are shown along an axis of ordinate against 
the rotation angle 8 of the cam drive shaft which rotates 
once per one cycle of feeding action (axis of abscissa). 
The receiver board 205 is made to descend, thereby to 
have the lowest layer sheet 203a come in contact with 
the outer peripheral surfaces of above-mentioned deliv- 
ery rolls 204. Thereafter, the delivery rolls 204 are rotat- 
ed with acceleration, and the tip of the corrugated board 
sheet 203 which has been delivered in a state synchro- 
nized with the peripheral speed Vo of the downstream 
feed rolls 207a and 207b is made to be supported be- 
tween above-mentioned feed rolls 207a and 207b. 
Thereafter, the delivery rolls 204 are rotated at the same 
speed for a predetermined period of time determined by 
the sheet length so as to encourage sheet feeding. As 
a result, the load acting on the feed roll 207 may be re- 
duced. 

Next, after rotating the delivery rolls 204 by a pre- 
determined angle, that is, after the sheet is delivered by 
a predetermined length, the receiver board 205 is made 
to ascend so as to release the delivery operation of the 
delivery rolls 204 and also to stop with speed reduction 
the delivery rolls 204. Thereafter, above-mentioned ac- 
tion is repeated successively, and the piled up sheets 
203 are delivered one sheet at a time from the lowest 
layer sheet. 

Now, the sheet 203 delivered as described above 
is delivered into the downstream timing remedy unit K 
through the feed rolls 207a and 207b. The endless belt 
220 which has been travelling synchronously with the 
peripheral speed of the feed roll 207 travels at a high 
speed immediately before the tip of above-mentioned 
delivered sheet 203 reaches there so as to have a claw 
219 portion fixedly attached to proceed to a position 
where it travels in parallel along a sheet pass-line as 
shown in Fig. 6. Thereafter, the belt 220 is reduced in 
speed, and the sheet 203 is made to abut against the 
claw 219 portion when the sheet 203 arrives there, thus 
correcting relative timing with respect to a following 
process. Then, after the belt 220 is made to travel syn- 
chronously with the peripheral speed Vo of the feed rolls 
207a and 207b, the belt 220 is rotated at a high speed 
again for a predetermined period of time, thereby to 
have the claw 219 engaged with the sheet tip evade 
downward. The sheet 203 is supported between the 
feed rolls 207, 208, 209 and 210 that continue to rotate 
to drive at a predetermined speed, and is delivered to 
the printing section in a following process. Besides, as 
to the endless belt 220 which continues to travel, the 
travelling speed is controlled, and a relative position with 
respect to a cam drive shaft rotation angle is set so as 



to coincide with the next action timing. Thereafter, 
above-mentioned operation is repeated successively, 
and thus, the sheet 203 is delivered accurately at a pre- 
determined timing corresponding to a downstream proc- 
s ess. 

The control of the travelling speed of the endless 
belt 220 is performed by an instruction signal from a con- 
trol unit 218 through a driving motor 215, and the extent 
and the timing of increase/decrease in speed may be 
10 combined in various manners depending on conditions 
such as installation positions of feed rolls. Further, vari- 
ety of types are also thinkable in connection with the 
structure as regards to a driving force transfer means, 
a winding method and the like of above-mentioned end- 
's less belt. These types are not limited to above-men- 
tioned embodiments, but may be modified in various 
manners within a scope which does not depart from the 
gist of the present invention. Further, the driving mech- 
anism of a feed timing remedy unit has been described 
20 with the synchronizing belt 21 7 and the endless belt 220 
in the present embodiment, but it is only required to drive 
at a timing, and it is thinkable easily to replace it with a 
chain. 
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Claims 



1 . A paperboard feeding apparatus comprising a front 
guide (2), a backstop (3), delivery rolls (4) which de- 

30 liver successively paperboards (1) piled up be- 
tween the front guide (2) and the backstop (3) from 
the lowest layer (1a) and a mechanism for length 
variation comprising a receiver board (110) which 
releases engagement (contact) between the lowest 

35 layer sheet (1 03a) and the outer peripheral surfaces 

of the delivery rolls (105) by ascent and descent, 
characterized in that the mechanism for length var- 
iation comprises a combination mechanism which, 
when the dimension of said paperboard (1 ) reaches 

40 a predetermined length and longer, makes said 
backstop (3) to vary (ascend and descend or in- 
cline) automatically interlocking with the variation in 
length. 

45 2. A paperboard feeding apparatus according to claim 
1, characterized in that said mechanism for length 
variation comprises an endless belt (220) with a 
claw (219) for abutting against the paperboard fix- 
edly attached on an outer surface thereof, a feed 
so timing remedy means (K) that said claw portion 
(219) located always on a straight line with respect 
to paperboard travelling direction drives said end- 
less belt (220) for feeding, and furthermore, a con- 
trol unit (21 8) which computes and controls the driv- 
es jng speed of said timing remedy means based on 
the feeding speed of said feeding apparatus, on the 
downstream of said feeding apparatus. 
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